Advanced glycation end products attenuate cellular insulin sensitivity by increasing the generation of intracellular reactive oxygen species in adipocytes.
Advanced glycation end products (AGE) have been observed in various pathological conditions especially in diabetes mellitus. However, it is unclear as to whether AGE are involved in insulin resistance in adipose tissues. In this study, we examined the effects of AGE on insulin sensitivity in adipocytes by examining the effects of AGE and its mechanisms on the glucose uptake in adipocytes and adipocyte differentiation. Glucose-, glyceraldehyde-, or glycolaldehyde-derived AGE inhibited the differentiation of 3T3-L1 cells. These AGE also inhibited the glucose uptake in the absence or presence of insulin, which were completely prevented by antibody against AGE or receptor for AGE (RAGE). The AGE increased the intracellular reactive oxygen species (ROS) generation in 3T3-L1 adipocytes, and the effects of AGE on glucose uptake were completely reversed by the treatment with an anti-oxidant, N-acetylcysteine. The AGE also induced the expression of monocyte chemoattractant protein-1, which has been implicated in the development of obesity-associated glucose intolerance, in 3T3-L1 adipocytes. Our present study suggests that AGE-RAGE interaction inhibits the glucose uptake through the overgeneration of intracellular ROS, thus indicating that it is involved in the development of obesity-related insulin resistance.